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(S) Navigation system. 

(57) A navigation system (100) is provided with : a 
storage device (DK) for storing map data and 
supplementary service data; a position detect- 
ing device (21, 22, 23, 24) for detecting a current 
position of a movable body to which the navi- 
gation system is equipped ; a display device (13) 
for displaying a map image; and a display 
control device (10), coupled to the storage de- 
vice, the position detecting device and the dis- 
play device, for reading the stored map data and 
the stored supplementary service data corre- 
sponding to a peripheral area of the detected 
current position, making the display device dis- 
play the map image and a supplementary ser- 
vice data image having a transparent 
background pattern superimposed on the map 
image, such that a portion of the map image at 
the supplementary service data image is dis- 
played through the transparent background 
pattern, on the basis of the read map data and 
the read supplementary service data. 



A 



Pi 



61 



CVl 

(0 



I 

I 



V 



i 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP 0 539 146 A2 



2 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a navigation sys- 
tem which draws and displays a map showing a per- 
ipheral area of a movable body in synchronism with 
movement of the movable body, and more particular- 
ly to a navigation system which displays supplemen- 
tary service information on a picture plane on which 
the peripheral area map of the movable body is dis- 
played. 

2. Description of the Related Art 

There is a GPS (Global positioning System) type 
navigation system as a position measuring device us- 
ing satellites, for movable bodies such as vehicles, 
aeroplanes, ships and so on. The GPS type naviga- 
tion system generally receives electric waves emitted 
from three GPS satellites or more, and identifies the 
position of the receiving point by referring to pseudo- 
distance data including a time offset of a receiver 
based on the distance between each GPS satellite 
and the receiving point, and position data indicating 
each GPS satellite. 

There is a GPS navigation system which carries 
out a map matching between GPS position measure- 
ment data and map data stored in a recording me- 
dium, such as a CD-ROM (Compact Disk-Read Only 
Memory), and displays the current position and the 
traveling direction on the map displayed on the dis- 
play unit. 

The above GPS navigation system displays vari- 
ous pieces of supplementary service information on 
the map displayed on the picture plane. The supple- 
mentary service information includes various pieces 
of information indicating the current position and 
traveling direction of the movable body, the positions 
of various facilities, such as parking places, hospitals, 
eating houses and places for amusement, the dis- 
tance to the target place, and the scales of the dis- 
played map. 

The above mentioned navigation system super- 
imposes a display of various pieces of supplementary 
service information on a display of the map. That is, 
the supplementary service information and the map 
are mixed on the same picture plane, which is limited 
in size. Hence, it is difficult for the user to visually ob- 
tain necessary information from the picture plane on 
which the supplementary service information and the 
map are displayed on the same picture plane. In order 
to resolve the above problem, it may be possible to 
set a background portion of a display of the supple- 
mentary service information to a single color, such as 
black or white in order to improve perceptibility of the 
supplementary service information. However, the 
map, which is the most important data in navigation, 



is partially masked by the above background portion, 
and map information concerning the masked map 
area is lost. 

Particularly, when the map display is scrolled, a 
5 traveling route displayed at an end of the picture 
plane in the traveling direction is masked, and hence 
the user cannot confirm the desired traveling direc- 
tion. The supplementary service information is likely 
displayed in a peripheral end portion of the displayed 
10 map, and hence the user has such an illusion that the 
effective display area for the map is narrowed. 

SUMMARY OF THE INVENTION 

15 It is therefore an object of the present invention 
to provide a navigation system capable of providing 
improved perceptibility of supplementary service in- 
formation superimposed on a display of the map and 
easily obtaining map information displayed on the en- 

20 tire picture plane. 

According to the present invention, the above 
mentioned object can be achieved by a navigation 
system provided with: a storage device for storing 
map data and supplementary service data; a position 

25 detecting device for detecting a current position of a 
movable body to which the navigation system is 
equipped; a display device for displaying a map im- 
age; and a display control device, coupled to the stor- 
age device, the position detecting device and the dis- 

30 play device, for reading the stored map data and the 
stored supplementary service data corresponding to 
a peripheral area of the detected current position, 
making the display device display the map image and 
a supplementary service data image having a trans- 

35 parent background pattern superimposed on the map 
image, such that a portion of the map image at the 
supplementary service data image is displayed 
through the transparent background pattern, on the 
basis of the read map data and the read supplemen- 

40 tary service data. 

Accordingly, the map image can be displayed at 
not only the area other than the supplementary ser- 
vice data image, but also the area of the supplemen- 
tary service data image through the transparent 

45 background pattern; such as a striped background 
pattern. Thus, the area at the supplementary service 
data image, which is often the most important map in- 
formation for navigation, can be seen through the 
transparent background pattern, and, at the same 

50 time, the supplementary service data superimposed 
on the map image can be easily seen. 

The nature, utility, and further features of this in- 
vention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred env 

55 bodiments of the invention when read in conjunction 
with the accompanying drawings briefly described 
below. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a principle of the 
present invention; 

Fig. 2 is a block diagram of an embodiment of the 
present invention; 

Fig. 3 is a diagram showing a state in which data 

is stored in a CD-ROM disk; 

Fig. 4 is a diagram showing a state in which data 

is stored in the CD-ROM disk; 

Fig. 5 is a diagram showing a state in which data 

is stored in the CD-ROM disk; 

FIG. 6 is a diagram showing one display state in 

the embodiment of Fig.2; 

FIG. 7 is a diagram showing another display state 

in the embodiment of Fig.2; and 

FIG. 8 is a diagram showing another display state 

in the embodiment of Fig.2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the accompanying drawings, an em- 
bodiment of the present invention will be now ex- 
plained. 

FIG. 1 shows the principle of the present inven- 
tion. A navigation system shown in FIG. 1 comprises 
a storage means 1 , a position detecting means 2, a 
display control means 3, and a display means 4. 

The storage means 1 stores map data, supple- 
mentary service data and so on. The position detect- 
ing means 2 detects, on the basis of data measured, 
the current position of a movable body to which the 
navigation system is equipped. 

The display control means 3 sequentially reads 
the map data showing the periphery of the area in 
which the movable body exists from the storage 
means 1 in accordance with the movement of the 
movable body, and outputs the readout map data, as 
map display data, to the display means 4. The display 
means 4 generates a map image from the map dis- 
play data from the display control means 3, and dis- 
plays it Further, the display control means 3 has the 
function of reading the supplementary service data 
relating to the map display data currently displayed 
from the storage means 1 , and generates background 
pattern data that forms a background of an area in 
which the supplementary service data is displayed so 
that the background has a striped pattern having 
transparent portions. Furthermore, the display con- 
trol means 3 generates superimposed supplementary 
data indicating the above background pattern data 
and the supplementary data, which are to be super- 
imposed on the map display data forming the map im- 
age. A display storage means 5 is preferably provided 
in the navigation system. The display storage means 
5 is coupled to the display control means 3 to tempor- 
arily store these data formed in the display control 



means 3. 

In this manner, the striped background image of 
the area in which the supplementary service data is 
displayed has the transparent portions spaced apart 

5 from each other. Hence, it is possible to obtain map 
display data, which is the most important information 
for navigation, through the striped background pat- 
tern and to easily read the supplementary service 
data superimposed on the map image. 

10 Fig. 2 is a block diagram of a basic structure in 

which the present invention is applied to an on- vehi- 
cle navigation system. 

An on-vehicle navigation system 100 shown in 
Fig. 2 includes an azimuth sensor 21, an angular 

15 speed sensor 22, a travel distance sensor 23, a GPS 
receiver 24, a system controller 10, an input device 
11 , a CD-ROM drive 12 and a display unit 13. The azi- 
muth sensor 21 detects the geomagnetism and gen- 
erates azimuth data indicating the direction in which 

20 the vehicle is traveling. The angular speed sensor 22 
detects an angular speed when the vehicle turns. The 
travel distance sensor 23 detects the number of rev- 
olutions of a shaft and integrates it to thereby gener- 
ate travel distance data. The GPS receiver 24 re- 

25 ceives an electric wave from a GPS satellite, and gen- 
erates GPS measurement position data therefrom. 
The system controller 10 controls the whole naviga- 
tion system on the basis of the azimuth data, the an- 
gular speed data, the travel distance data and the 

30 GPS position measurement data. The input device 1 1 
is used for inputting various data pieces to the navi- 
gation system 100. The CD-ROM drive 12 reads va- 
rious data pieces from a CD-ROM disk DK and out- 
puts the readout data pieces to a bus line 19 under 

35 the control of the system controller 10. The display 
unit 13 displays various display data pieces under the 
control of the system controller 10. 

The system controller 10 includes an interface 
unit 6, a CPU 7, a ROM (Read Only Memory) 8, and 

40 a RAM (Random Access Memory) 9. The interface 
unit 6 establishes an interface with external devices. 
The CPU 7 controls the whole system controller 10. 
The ROM 8 stores control programs used for control- 
ling the system controller 10. The RAM 9 includes a 

45 non-volatile memory, and stores various data seg- 
ments. The system controller 10 is connected, via the 
bus line 19, to the input device 11, the CD-ROM drive 
12 and the display unit 13. 

The display unit 13 includes a graphic controller 

so 14, a buffer memory 15, a display controller 16, and 
a display device 1 7. The graphic controller 1 4 controls 
the entire operation of the display unit 1 3 on the basis 
of control data supplied from the CPU 7 via the bus 
line 19. The buffer memory 15 is formed with, for ex- 

55 ample, a VRAM (Video RAM), and temporarily stores 
image information which can be soon displayed. The 
display device 17 is formed with, for example, a LCD 
(Liquid Crystal Display) or a CRT (Cathode Ray 
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Tube). The display controller 16 controls the display 
device 1 7 on the basis of the image data output from 
the graphic controller 14. 

The structure of data stored in the CD-ROM disk 
DK will now be described with reference to Figs. 3 5 
through 5. 

In Fig.3, the CD-ROM disk DK stores a drawing 
sheet management table 50, a group 51 of external- 
character codes for assigning service guide marks to 
be displayed to the different contents of services pro- 10 
vided by particular facilities, Chinese character font 
data 52, and map display units 53A, 53B and 53C. Ex- 
amples of the contents of services of the particular fa- 
cilities are Japanese food restaurants, western food 
restaurants, hotels, movie theaters, leisure facilities, 15 
and so on. The drawing sheet management table 50 
stores data used for managing map data for use in dis- 
play. The font data 52 stores data indicating fonts of 
displayable characters including external characters. 
The map display unit data pieces 53A, 53B and 53C 20 
are respectively blocks of data segments for display- 
ing maps on the basis of the contents of the drawing 
sheet management table 50. 

The drawing sheet management table 50 has a 
standard drawing sheet management piece 50A, a 25 
middle drawing sheet management piece 50B, and a 
top drawing sheet management piece 50C. The stan- 
dard drawing sheet management piece 50A manages 
data on small-scale maps showing narrow areas. The 
middle drawing sheet management piece 50B man- 30 
ages data on middle-scale mapa showing middle 
areas. The top drawing sheet management piece 50C 
manages data on large-scale maps showing wide 
areas. A plurality of map display units 53A, 53 A are 
related to the standard drawing sheet management 35 

piece 50. A plurality of map display units 53B 53B 

are related to the middle drawing sheet management 
piece 50B. A plurality of map display units 53C, 
53C are related to the top drawing sheet management 
piece 50C. The CPU 7 (in Fig.2) refers to a plurality AO 
of map display units on the basis of the management 
pieces 50A, 50B and 50C, and transfers various data 
pieces to the RAM 9 and the buffer memory 15 in or- 
der to display the map and other information pieces. 

Fig. 4 shows the structure of each of the map dis- as 
play units 53 A as an example of the structure of data 
in the map display units. The other map display units 
53B and 53C are configured in the same manner as 
the map display units 53A. Each of the map display 
units 53A includes palette data 60, image data 61, so 
character code data 62, a group 63 of pieces of ser- 
vice link data, and a data pointer 64 for aerial photo- 
graph. The palette data 60 is color data for a colored 
display of map. The image data 61 forms an image of 
the displayed map. The character code data 62 indi- 55 
cates codes of characters to be displayed on the map 
display. The group 63 of pieces of service link data 
forms an address table that stores the addresses of 



storage areas formed on the CD-ROM disk DK in 
which service information segments showing the 
contents of services provided by the particular facili- 
ties are stored. 

The service link data group 63 includes service 
type code data 65, position data 66, name data 67, a 
detailed data pointer 68, and an explanation voice 
data pointer 69. The service type code data 65 con- 
tains service type codes assigned to the different 
types of services provided by the particular facilities, 
such as leisure facilities, accommodation facilities 
and restaurants. The position data 66 contains data 
pieces respectively indicating the locations of the 
particular facilities. The name data 67 includes data 
pieces showing the names of the facilities. The de- 
tailed data pointer 68 functions as an address table 
showing the addresses of storage areas in the CD- 
ROM disk DK in which detailed information concern- 
ing the services of the facilities. The explanation 
voice data pointer 69 functions as an address table in 
which the addresses of storage areas in the CD-ROM 
disk DK in which voice data segments for explaining 
the facilities are stored. 

Astorage area on the CD-ROM disk DK specified 
by the detailed data pointer 68 (in Fig.4) stores de- 
tailed service data 80 for each of the facilities, as 
shown in Fig. 5. The detailed service data 80 contains 
palette data 81, photographic image data 82, over- 
written character data 83, and a detailed voice data 
pointer 84. The palette data 81 is data indicating col- 
ors forming photograph data related to the respective 
facilities. The photographic image data 82 is image 
data that shows, for example, photographic images of 
the external appearance and the interior of the facili- 
ties, and photographic images of menus indicating 
recommended food. The overwritten character data 
83 indicates characters (the name of the facility) su- 
perimposed on the picture plane of the display device 
17. The detailed voice data pointer 84 indicates the 
address of a storage area on the CD-ROM disk DK in 
which explanation voice data 85 for a voice or acous- 
tic message which explains the facility is stored. 

The display operation of the present invention 
will be described with reference to FIGS. 6 through 8. 

It will now be assumed that a vehicle is traveling 
from point P1 to point P2 located between a departure 
point A (which is located outside of the map shown in 
FIG. 6 and is not shown) to a destination point B 
(which is located outside of the map shown in FIG. 6 
and is not shown). If the point P1 corresponds to the 
current position of the vehicle, the display unit 17 in 
FIG.2 has a display image as shown in FIG. 7, which 
corresponds to a map area Q1 in FIG.6 (within an 
area defined by a one-dot chained line). If the point 
P2 corresponds to the current position of the vehicle, 
the display unit 17 in FIG.2 has a display image as 
shown in FIG. 8, which corresponds to a map area Q2 
in FIG.6 (within an area defined by a chained line). 
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The system controller 10 detects that the current 
position of the vehicle is the point P1. The graphic 
controller 14 reads out displays map data showing the 
periphery of the point P1 stored in the buffer memory 
1 5 beforehand, on the basis of the detected position 5 
data, and generates map display data. Further, the 
graphic controller 14 reads supplementary service 
data related to the above map display data from the 
system controller 10 or the buffer memory 15, and 
generates data forming the striped background pat- 10 
tern, in which transparent areas are repeatedly ar- 
ranged, at the background of the supplemental ser- 
vice data to be displayed. Then, the graphic controller 
14 combines the striped background pattern and the 
supplementary service data with each other, and 15 
thereby generates superimposed striped supplemen- 
tary data. 

The graphic controller 14 combines the generat- 
ed map display data and the superimposed supple- 
mentary data with each other, and makes the display 20 
unit 1 7 display the image shown in FIG. 7 in which the 
supplementary service data is superimposed on the 
map image. The supplementary service data dis- 
played on the lower right side of the display image 
"1000 km" shows that the total travel distance from 25 
the departure point A to the current point P1 of the ve- 
hicle is 1 000 km. The supplementary service data dis- 
played on the upper left side of the display image 
"1 00 m w shows the radius of a circular area around the 
current point P1 in order to have the user understand 30 
the reduced scale of the map image. The striped 
background pattern functions to improve contrast of 
display of the supplementary service data and to 
hence improve perceptibility. Further, map informa- 
tion displayed on the display unit 17 can be perceived 35 
through the striped background pattern, and hence 
the route from the current point P1 to the point P2 can 
be easily confirmed on the display. 

When the vehicle has traveled and reached the 
point P2, the image is displayed on the display unit 40 
17, as shown in FIG. 8. Pieces of supplementary ser- 
vice data are displayed on the lower right and upper 
left sides of the display image respectively as in the 
case shown in FIG. 7. A movement distance of 1 km 
is added to the previous total travel distance equal to 45 

1000 km, and the updated total travel distance of 

1001 km is indicated, as the supplementary service 
data. 

Map information underlying the display areas for 
displaying supplementary service data on the display so 
unit 17 shown in FIGS. 7 and 8 can be perceived 
through the striped background patterns. Furtherthe 
map image can be displayed on the entire picture 
plane of the display unit 17. Hence, the displayable 
area of the display unit 17 can be efficiently utilized, 55 
and the user does not have such a feeling that the pic- 
ture plane is narrowed. 

As described above in detail, according to the 



present embodiment, the striped background image 
of the area in which the supplementary service data 
is displayed has the transparent portions spaced 
apart from each other. Hence, it is possible to obtain 
map display data, which is the most important infor- 
mation for navigation, through the striped back- 
ground pattern and to easily read the supplementary 
service data superimposed on the map image. In this 
manner, the perceptibility of supplementary service 
information superimposed on a display of the map 
can be improved, and the map information displayed 
on the entire picture plane, can be easily obtained. 

In the above mentioned embodiment, the striped 
background pattern is employed as the transparent 
background pattern. Other type of transparent back- 
ground pattern, such as a dotted background pattern, 
a transparent color background pattern, a mesh back- 
ground pattern, etc. can be utilized in place of the 
striped background pattern, as long as the transpar- 
ent background image allows the map image to be 
displayed therethrough. 

The present invention includes not only the afore- 
mentioned GPS systems but also self-sustaining type 
navigation systems, in which a two-dimensional dis- 
placement (vector quantity) of the movable body by 
using azimuth data from an azimuth sensor and 
speed data from a speed sensor, and adds the two- 
dimensional displacement to a reference point, are 
obtained. 

The navigation system of the above mentioned 
embodiment is an on-vehicle type. However, the pres- 
ent invention includes navigation systems for mov- 
able bodies such as men, ships, and aeroplanes. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential 
characteristics thereof. The present embodiments 
are therefore to be considered in all respects as illus- 
trative and not restrictive, the scope of the invention 
being indicated by the appended claims rather than 
by the foregoing description and all changes which 
come within the meaning and range of equivalency of 
the claims are therefore intended to be embraced 
therein. 



Claims 

1. A navigation system (100) comprising a display 
means (13) for displaying a map image, charac- 
terized in that said navigation system further 
comprises: 

a storage means (DK) for storing map data 
and supplementary service data; 

a position detecting means (21, 22, 23, 24) 
for detecting a current position of a movable body 
to which the navigation system is equipped; and 

a display control means (10), coupled to 
said storage means, said position detecting 
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means and said display means, for reading the 
stored map data and the stored supplementary 
service data corresponding to a peripheral area 
of the detected current position, making said dis- 
play means display the map image and a supple- 5 
mentary service data image having a transparent 
background pattern superimposed on the map 
image, such that a portion of the map image at 
the supplementary service data image is dis- 
played through the transparent background pat- 10 
tern, on the basis of the read map data and the 
read supplementary service data. 



vice data image in a corner portion of a display 
plane of said display means. 



2. A navigation system (100) as claimed in claim 1 , 
characterized in that said display control means 15 
(10) is adapted to make said display means (13) 
display the supplementary service data image 
having a striped background pattern superim- 
posed on the displayed map image. 

20 

3. A navigation system (100) as claimed in claim 1 
or 2, characterized in that said display control 
means (10) is adapted to sequentially read the 
map data from said storage means in accordance 
with the movement of the movable body. 25 



4. A navigation system (100) as claimed in any one 
of claims 1 to 3, characterized in that said display 
control means (10) is adapted to read the stored 
supplementary service data related to the map 30 
display data currently displayed on the display 
means (13), generate superimposed supplemen- 
tary data indicating the supplementary service 
data image having the transparent background 
pattern. 35 

5. A navigation system (100) as claimed in any one 
of claims 1 to 4, characterized in that said storage 
means (DK) comprises a CD-ROM. 

40 

6. A navigation system (100) as claimed in any one 
of claims 1 to 5, characterized in that said position 
detecting means (21, 22, 23, 24) comprises at 
least one of a GPS receiver, an azimuth sensor, 

an angular speed sensor and a travel distance 45 
sensor. 



7. A navigation system (100) as claimed in any one 
of claims 1 to 6, characterized in that said navi- 
gation system further comprises an input means so 
(1 1 ) coupled to said display control means (1 0) for 
inputting instructions to said display control 
means. 



A navigation system (100) as claimed in any one 55 
of claims 1 to 7, characterized in that said display 
control means (10) is adapted to make said dis- 
play means (13) display the supplementary ser- 
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image, such that a portion of the map image at 
the supplementary service data image is dis- 
played through the transparent background 
pattern, on the basis of the read map data and 
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